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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a nonvolatile semiconductor memory adopting a silicifying 
process and a method for manufacturing it. 

SOLUTION: In the nonvolatile semiconductor memory comprising a floating gate 4 formed on a 
silicon substrate 1 , a tunnel oxide film 3 covering the gate 4, a control gate 66 formed to have an 
area superposed on the gate 4 through the film 3, N-type source and drain regions 7 t 8 formed 
on a surface of the substrate 1 adjacent to the gate 4 and the gate 66, and metal wirings 
connected to the regions 7, 8 through an interlayer insulating film 9, the gate 66 is constituted of 
a polysilicon film (second conductive film 6B) and a titanium silicide film 33B. 
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■T4h>*Jl«ffcK3£, C©h>*n«ffcM3*:ftl, 
TSulS? a-r- w > i^- h 4±tcM&S««*J$o J: 

>^y- h 42ii>*HulB3> h ci-JU^- h 6 6*CIB 
iav-x- Fu-r>««7. SCcffittSftfc^KBKi 
6B) i^-^>>"J^-r KB 3 3 Btftt>mt&ZtiX^ 
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33A,33B:-f*> rWfH 



1 1 -mmm<Dis y * >a«±ocBj£3ftfc 

> y y- F ±K*& £ ««*Jf o <fc KBflE $ ft & n > 
n> hn-;^ FCCi^T&fufB^y 3>Sl£cDg|M 

tc&f&zftzmmmmofcmmt, jhbm&iur&^o 

^mmmm^mcte^x , 10 

IufBn> F a — ;uy- F#W; n>Bi-€-©±ffi*! 

^y-y^ FfbSftfc**:^';-*-/ F»&>6iss8UMi 
7o-f"^>^y-hi 4 ccD^n-T-^ >yy— F % 

tftars«J»JB<fc. c©lfi*BI*/M/TiufB7n— r-r 

> y y- F ±K«tc 4B«4^J: 5 3 ft a 3 > 
ha-;by-bi, lulB^a-x-f hSC>BiffB 

n > f n - ji/ y - h cc isffi-r s b5ib-> y n > wmmm 
&¥mmmmwtt *5 i >r , 

— ^OJ£»««a®KtttuiB3> F n-Jl/y- b©— M 
>>";it-r FK*/M/rSufB^KlBIB3&SKfiS3ft, AS* 

0 ic mz&mmmmm $nti^ci^»it^ 
y-y-^ KH*sjB«;3ft&^j:5K^»jif^ Fmmm& 30 

^JsS3ftrc^ct%»»i-raft*3i2te:iB«o^F» 

[it *3i4 ] -mmmcoisv n>*«±K:5&a3ftfc 

-r^>yy-F£, 

lufB^n-^ >yy-F F>*Jl^fbJH 

IufBF>^^{tM ; l:^UTiuiB^n-7 : *-Y >yy- F 

£*<D±m&i'W'( FltSftte^^yiM FHi 40 

^ > F n - ;vy — F t , 
fufB^ D - -f -f > y y- F RtflWBn > F n -;uy- F 

4 J: ^ fc^JS 3 ft fc*J»JB i , 
fulfil n -r- -f >yy- F&DMiufB:3> F n— ;uy- F 
tcBjg-T Sf5IB-> U n >»fi©^B{CJgffi 3 ft4ie«« 

— ^©!m^Rffitc^jss3ftyt^^>^y-y--Y fjr 

0D5fc«ft ft S5*ttHBT £ J: 5 cc 3 ft?c ls x )*3r4 FYb 



#B8 2000-232172 
2 

JMBttiKIB&fr OT ffiBl£»««&cgtt3 ft/c#KiB« 
3L 

[«3jSI5J mrtB^y^^ F{bl$8OTR#. TEOSI 
*Sl>fcfcHTOR*£l>fcJ:S i Nlr*SCi%fi«i 
1 411*313 *4t*Wi»*S4 tefBK©*»IStt¥2»tt 

7n-r-f >yy— F c©7D-f-f>^-F4 
»«-r£*»IR<E:, C©i»i»Ii«r^OrfriB^n-f-^ 
> y y - F ±JC*& 4 ^liUt^Jfo J: 5 ttff^ 3 ft h r? > 
ha— Jl/y-hi. SuiB7n-f-^>yy— FRoiSaiB 
n> hn-;uy- Ftc|^T£MfB^y n>S*CD^ffi 

wtiBttffl6«©i8fi*iicc*jt»r. 

mndy\2--Tj >yy- hs^ffiriB3> f a— jvy- f 

^tt^^9 : ->^orfulBn> ha— ;wy- Fcd±®^^ 
ttl3'lf4<!:^CBufB> f n-x^ >yy- F^O'tulB^V 
F a -;i/y- F CDfflJSgS^«ffl|-r * J: ^ K*y--< F ^ * - 

-*©ittst«« Jik: v- y it ^ f fcmm&i&m? sxg 

±ffi«rtt»ofc»cc^ffiK:»^ y F{t^^^-r 4 

WE«^y*-r FftM**«uior F«*iKffi 
o/c«Ki^yif>r Ffbo^rc^^y-y-^ FMtM^^^r 

■mifittR^JS 0 /cf^^c C CDMIRIIBfHR^/h 0 rtuiB 

mm o/c c i tth ^mm^mmdmmmom 
ory- hMftK^Sfrsxgi. 

tulfiy- bWiitWLttcm 1 ©a»«B*JBSE0, c©^ 1 
teWLXs'tcmc. BufBHPKJSorBuia^ 1 

j»{fc o r aoiiw tai* jgjitr ^iii, 
iriBaBRKitis^v^ ortuia^ 1 ommmz^ ? 

f > ^irl^^^ftgp^f « 7 a - r ^ >^y 

HulBF>*^M{tK^OrffflB^a-f--f >yy- F 
Xtcarft -2>«B«^o J: 5 CC» 2 CD^m^^Jf$^T4X 
Si. 

v ? > ? 0 r bu IBS 2 CD^mMtDXM^IStii 3 if 4 <b S 
CcfylB^ n — v~ j 1/ yy- KS^I5IBS2 C3D«»JR©WJ 



3 

mrte^ n - f - ^ > y y- f a^ftssar 2 cd^hmccr^ 

XS£. 

ffiB»^ V 1M FfbRfc&ffiH It U FR«BfiS 10 
l/fcSCC^y-y-^ NbL&^^y-F-Y FfbR*l»5£l, 

fttc fuiBSB 2 ©SJWRiiffifc fe * > f y If F R£ ?I5 

i"J-y--f FR*»6JSSn>hn-Jl/y-h*JI5^-r*X 
Si, 

MHtBttR&J&£ L fcfWc C CD jira«iSM^^ 0 r Bo IB 

!£«»««: =j>** F-ra^KiB«*jBjg£-r4xst4 

®^S 0 20 
[IMS® 8 ] 1583^ y -y- ^ FfblWffllRtf. TEOSi 
*St^iHTOH*-SC*»S i NRT*&&C 

[0 00 1] 

BMbRfc/rbT^n-^-/ >yy- hCcS&£J:5K:JB 

a^»«tt*»f«Etasa{c*jw-&^y^-f F^'u-fex 

[0002] 

ny^^-/;l/ROM(EEPR0M:Electrica11y Erasable an 
d Programmable RCM)K:*StiTti, 7D-r^>^'- 

5>^x^ccj:or^^' : ey-tr;u^ fi K^n4 0 c©J: 40 
5^2iy- F^i&CD^y^ F^>^*£®*§£\ 
7D-f^>W- KDFU-Y>««WJr^Lfe*^ 
Fxu^ Fp>£MILT:7U-~tw >yy- Ftc&A 

Nfc^CFowler-Nordheim tunnel linq)CC J: o T*7 U — f- 

[0 00 3 ] B7&i:7ci— > yy- F *Wr*;F» 
fc£^C7)X 1 -X 1*£CD^ID^T*&& 0 C<DBCC*5t>T 50 



4$BB 2000-232172 
4 

[0004] pss©^yn>s«i<Daii«afc, lo 

COS (Local Oxidation Of Sil icon) SfclJrDjilR 
WCCJ5< *i & L O C O S ^{bM<fc 0 ft &«3&<DSt 

#nin 2 tmmvticBis. £ n , eh s n 

S/'Ja^iSUK, »fbR3A**rU m<0^0 

rn^mm 2 ©ihccw ^ ct ^ cc l r y n - ^ * > yy- 

r4#*IBB3*i*. C©7D-f ^>^y-h4«. 1 
oeo^-ty-feji/ficcaSLO'TIEasti^. ^n- 
?w>yy-r 4 ±©i»RBMbR 5 tt, ajRM^bffitcJ: 
O^n-^-f >yy- F4©**SB-cff<JB0ESn. 7 

> y y- h 4 tDJSBPr c S ^ cfc 5 tc u rc > 
[ooo5] m$k<Dyv-7-4 >yy- f 43&«asn 

«Cc»sBUrWtBM{bR3 A£-f*{b$*i/t F>*;U|| 
{bK3*/M,T=i> FD-;^- rBsWEaSftS. c 

F4±K*ft*K ««5C0aJ»^«fbR3A«r/Myr^y 

*n^nBo^^^m*ccffi»f*«taa<fc 5tciBK3 

[0 0 0 6] fyfBn> Fn-JUy- F 6<7>IH<DX««JS 
RO^n-fw >yy- F 4©M©a««iSK:, Nl© 
FU^>««7S^V-X««8^Jf$fi;3ti-2>. KU-f 
>««7fct, n>Fn-;vy-F6(D^T*^dF^M2 

n-ji/y- F 6cr>aa-rs^JCcaK-j-5 0 ctnh(D7 
n-f--Y >yy-F 4, 3>Fn— ;l/y- h 6. FU-f 

[0 0 0 7 ] ^Lx-C, mrlBn> Fn-;uy- F 6Xtc, 
■IBUftHRQi/hO-r, 4IE810*i3>ho-;^ 
- h 6 <b3SHT-2>*l"ICcEa3tiS. CCD^HiB^ 1 0 
tt. 3>$^h*-;H l%llt t FU-f>««i7Cc 
fir, *3>Fa-;by- F 6tt, 

-X««8tt, V-^«i&*. S/c. FU-Y>««7 

[0 0 0 8 ] c©J:^&2«y- FWiSO^-ty *fe;bh 

^m#^StcJ:^rv-x, Fu-<>IHI©2f>aclSffl^ 
^tbT^>o *CT, ^a— f-^ >yy- h4Ccjg»?Wcc 
SSfiaA-r^c ticjzD, !|tffi©y-=ey-fe;uF^>^ 



■* y -ten, F > S?* # ©ttf^ft©S*5BfST 4 f 1 - £ 

[ooo9] ttio^arattsiyiittEttagaccfcws^ 

7CD^fir£0. 5V, V-*««8<DiWiffi* 1 2 Vi 

W-Y AT&tvu-^j >^y-F4Rt>*S« (V- 

- r 6M7D-f y >^y- F 4Pa1CDgS<^U-f* 
Y>^~ F4&t>*g« (V-X««8) ^<D§M) , 
C ©SSHS^tbK: <fc D ^n-^-Y > ^'y- F 4 ©Ifi^ 

9veffi(c^±cf6n. FW>««7ttia-r«£-r 

BMbI83 AI:IlT7n-f^ F 4&C 

7Si^y-X«i88©S{at%0 Vi U n>hp-;l/y 
-h6£14V£?-& 0 C^aD, 7a-rO^ 20 

-r4rtK:S8t3*m>s*ffif (*?-) 7D-r^ 

>^y- h4©ftSB©iBfta»3&s6F-N (Fowler-Nor 
dheim tunnelling) fi^CC^fc -p"CmflB h >^>»l/®{tM3 

[0 0 1 n-eur, S^tHLttmcfeiiTtt. ^>F 

V, V-^SS840Vi«. C<D£#, 7a-f>f 

F4<D«a#ffi< 7a-r^ 30 

F 40Ttcti^ 1. *;V#^J&£ft-f F U -Y >S 

[0012] C 5 &^««tt^«BttS«CD^ * 
[0013] jM** B9 (a) Kfc^t, PSO^I* 

m) tmc. com^frMM2&w<Dmmt / ctoj:^i o 

0A©M]*CDy-FHftJB3A%®fiE'r5- fit, fu 
- F mitm 3 Aitete <fc-£ 1 5 0 0 a©J^?cd# y 

I /elf! 1 ©^114 A ±lcmn%$2 3A*ft4^y3 

[0014] yctc, H 9 ( b ) tCTjVTJ: 5 it, Sf IBi^ U 

n>^{fcjg2 3 brtuiHH i (ommm4A$: 

LOCOS (Local Oxidation Of Silicon) ffiCCjlOiB 
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[0015] m^x. mi 0 (a) cc^-r<fc5«:. tuiB 

SBRBMblR 5 * 7X CC L Tfu BBS 1 mil 4A^I 
SSi^>m i il!RI£{bM5TK?n~fw>^ 
F4*J&a-rS. C<Dt$. mK3mWMM5<DJ& 
tt^JSRUT, ^u-^-y >^y-F4©±aJtcjt«i& 
ftffl4B;W&S3ft£ 0 CftfcitK ?B*iM1^0CC© 
ftffl4Bfc«j!t*saicfr^c:<bCc)a:i5, ?n-fw>^ 
^-F 4 «:»!;* ftfc*?- #h>*;i«Ybi!3 

[0016] ^CCC, H10 ( b ) tenkT£ 5 CC. fufB^ 
D-f ^>W-F4 ^Slt £ <fc 5 KfjfBey- FfRfb 

ms a t-mm$ ft 3 o o A<Dmm<Dmmm 

(«T. F>*Ji/BMbI«3<fc«rr> *ffi$fth* ra, fu 
IBF>*Jl^bM3^ FBM«3 A F 
HfbJBSAiCCCVDffiKlcfcOCVDMftJB, WL«. 
TEOS (Tetra Ethyl Ortho Silicate) i^HTO 

(High Temperature Oxide) mWZBf&btc&ttCfimit 

[0017] 8Kt,vt\ Sll (a) tc^rf fufB 
F > *frWMM 3 _LK:WI* tf , y > F - 3 tifcfc J:* 
1 0 0 0 AiDlBfllOspy^yn^lRifcJ:-?- 1 2 0 OA 

©K«<D*>^x^>^yiM fm (ws i xi) tfr 
h^2mm^<om2(ommme ar^j:^ 2 500 

9A±CC^H^CD7* FU^X FR£»aau CCDUi^ 
XhMv^^Kl r fu f BzgHJK 6 A RU^mm 9 A £ 
A-^^y^r, ±gS5CH5fB»3|*IH9B%»JHOrfiS 

F n-;iy- F 6 *hJsB F >*H«tfbK3 
rfulB^ o — y~ 4 F 4 ©^SHWtc^-Oi^ 

^.tfy>^*> (31P+ ) £&Al/TT^-;U£iJ!LT 

zm&nM?Fm&±ux:. tmj*> (7sas + > 

[0018] ;>c«:. Hi l ( b ) tc^-r J; ^ tc, MIES 
« 1 ±©^M^C L P C V D ffitc <fc >5 L P C V D bIB 

<ffl*fc£, TEOSl) ^6ffi**fi»B9C^fiSOfc 
HI 2 (a) tC7S-TJ:5 6c. HyfBffi^JSi9 C^O f F 
>^^^bM3^^x^^>^ur, v-x • fu 

[0019] fit. fylB-7n-^^ F 4SO* 

a>hn-;^h6^vxi7tclt, Sfi 1 (ommtc 
nIT«, m«y> (31P+ ) >ft>*SAl. r 

£A3ft4iiuian^«eftilT, t^^^>(75As 



[0 02 0 ] 012 (b) (CS-Tcfc^fC. IS1 

^MfcLPCVDffifccfcQ'fcJ:-^ 5 0 AcDBUlCDLP 
TEOSI1 2 AfcJFJfiRU HuiBV-X««8±4»a 
F U^X FM2 5 ^VX^KILT, CCDTEO 
SM 1 2A^^-^>^UV-Xii8±CCi/»Jf 
^ FfblKfflJKl 2%Bm-& 0 c©VJif-r RfcRSffliM 
12«, y >yy- F 4±^©5fcM&ft954 B 

tif*asTS3&s. ya~^>yy- F4<D£j3UB£lf 
^ FS*-;!/*'*— *K9 Di^tcMiri^^, 

S.CiT, *©*#>R£Tffi<3!>S i iJ&iJSJSLr^'J 
1M FfbOT**>^y-y-^ F (TiSii) KfcJftS; 

[0 02 1 ] ftt,>T. 013 (a) Cc^rTJcMt. 

f 2 5 0 A-3 5 0 A(Dif CD^^> (T i ) 1 1 3 A 20 
%^^'^^JBJSSLft:»(C. C0^^>I13A^Iil 
f?&Mg (^e* F • • T~-;k HTRTAi 

*ftT 0 ) tUDiScit?, F<b£09, 
QBS^If-Y F^*-;U*-<— ?M9 DificSSUfc^ 
£>M1 3A4Sit-SCit, 013 (b) ^c^Tcfc 

sfc, HuiaFu^>««7©a»*ajRW. aaK^w 

&c^#>^y-y->( F (TiSiJIi SZBfSttrz. 
^ RTA^Iii, jftfW&^Ulf -f K{b#it*ttl><fc5 

i*isJ:f eso'c-Toow 30#ti«fi\M 30 

^r»2l§|B(DRTA«!ffl4*5j:iE-7 5 0"O~8 50t 
T\ 3 0#1i^f^Tl^ o 

[0 02 2] ^LT, HI 4Ct*Vr<fc5«:. ^WtCteJ: 
^6 00 0 A©BW©BPSGK*>6>fiE5JHBiB*K9 
*JBRRLft:»CC. SifEv-X- KU-f>««7. 8±K: 
3>^^h«^>^^h^-;H leMk y-x 

•FU-Y>««7, 8±CC^H^<D^>;T^^Jl/K (« 

F^-C F (T i N) J^i 

^^>K*>6fiJES) lOA^Ml, £<D:n>£^Fy* 40 
7^10 A±tc&mm 1 0 B ( A 1 , A 1 - s 

i . Al-Si-Cu) fcJBflcU 1 O^M 

A 1 . Al-Si, Al-Si -Cu3fc&Jffi££JBHB*B 

7±&cte^£>^ytM FRi 3*sjBj5S3tit:c^fc 
n>^^ hasroDn>** F»!S©fi«fb#Be>*i 

[0 02 3 ] 

[«IB3&s«i*0<t^i-rSflBH] 0j&>L&#6. ±E« 50 
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K*Ttf4fc«)K:# y y n >k©±k: £ > 

y-y-^ f (ws i x) K*»»ur^s B - ^ir, c<d 

n> Fn-Jl/y- F 6©'*£-->yT*IS<Z>^-- Fv 

9A«r»JSEL"Cl^ (01 1 (a) #JH) 0 
[0 02 4] fO/c^ C©3> Fd-^y- F 6Sr^ 

*-->y-r *ri£ii9A (^a?-^>y 

>yx?->^y-y--f F (WS i x) BRt/tf y y n> 
[0 02 5 ] ^>hD-;l/y-h6±t«I9 
[0 0 2 6 ] fi£oT\ **IB5i=i> Fn-Jl/y- F£>@B 

[0 02 7 ] 

yr3>S^l±^jS^n/cy n-fw >yy- F4 

{bJH3£, C©F>*^M{bK3«:/M/TH5IB7n-f- 
^ > yy- F 4 ±{cStt-&«i«*J#o J: 5 tcjgflcSft* 
n> Fu — ;uy— F 6 6 <t v jfuEy o— - r ^ >yy— F 
4SWarsBn> Fd-;l/y- F 6 6 KBHS-T &fyfB^ y 
3>Iii©«M^nSNM©y-x • FW> 

mm. st. mmmmBiALxm&v-x • fu 

>f>ffl«7. 8CcS«3tifc^j«lB«l 0 i^Ii/c^ 
»*tt^«»IBt8«»tc*jtir. BulB=3> Fn-juy- 
F6 6^'J^'Jn>i (82©«*B6B) <b?-^> 
i^yiM KI3 3 B i*^M$ntl^ C i^Mi 

[0 02 8 ] Sfc. ^^^CDifi^3I2 «:Et8©^iS«14 
¥«ftiBtSSSB«:, SulB FU^>««7 ^M^c K luf 3 3 
>Fa-;uy- F6 6<Z>— SP**^*^^^ y ^-T 

FBI 3 3 Bi[5l^c^$n/c^^>^y*y-^ KK3 3 
A«r/MyriWB^)BiB«l O^M^n, y-^««8 

«Mtc«^^>^y*y--r FM^^-r^ci^b^iuiB^ 

¥5iftlBlfi*K6i, B?Ey-^««8*ffitCK, 

[0 0 3 0 ] $/c, *«W©«*314«:Ett©^»»tt 
¥«ttE«i@K«:. Pi02/'J3>ifil±«: 
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>^r- F 4*»3HT^ h>*;i/MffclS3 <fc. c<DK> 

2©iil6B) <fc*©±CC*£>^y-y--f F183 3 B 
^»H^tlfcn> h a-;b^r- h 6 6 fylB^n-T' 
■f > F 4 RO'buIBp > F n-Jl/y- F 6 6 £SH 

I9D) fulB7D-^^>^y- h4SU r SHEn> 10 

hn^y-> 6 6 <omm^mm 

Sn-5NS©V-X ■ FW>««7. 8i t KU-f> 

«* 8 mmicffitizztiit* z > > y km 3 3 a t . 

'Ptz< £fef«iE?a—7W F 4±8B©5titt&ft 

W4B*aa-i-a<t5K:jBjastifc^y*-Y F^tRsaiK 

[0 03 1 ] Hie, *«I9©IB*315 CciHK©^»»tt 

**ttiattia«, H«aibft:fi^3a3*si^ii»*3fi4 20 
ccs mcDWnzzs wmwm 12^, teosm^, 

[0 03 2]^/c, *»IB©MI*3S6 tciBttCD^JffM* 

*»»K«agt<c«»^tt. ps©^ y n 1 _h 
■f >^y- h4*»a-rs h>^jv«{tK3 c<df 

>^;^{LM3^LTfglB^n-T*>f F4_L 

F66i, fyiS^a-irw >if*f- F 4Rfy c i5!En> F 30 
n-;i,y- F 6 6 fcBJg-r £fuiBS« 1 ©JtffiCcjfcj&S 
n-SNSCDV-X • FW >««7, 8 
tctelvC. H?IB7P-f-y h 4SO*BUiEn> h 

F6 6*»a-T^J:^fCiBil»BI9 C*®ffib 

>ho-^y-h6 6cr>±E4Rai3-&-S<bftK:, SMS 

7D-f^ h 4S.omiia^> hn-;by— h 6 

9DeM« 0 v-x««8±©^y-y--r Ffl: 
c<d?"& >m*&Mm lthW a f u 7 ±cc * 

>->V1f FR3 3 A SulBn>hn 
- JUy- F 6 6 ±IiC ^ £ > y If ^ F JH 3 3 B *JBfiS 
■Bl3ie*JB[9^«L/fcf*«:, C<D«IBW6 
«M9«r/rLrH5iBV-X * FU^>««7. 8CCn> 
%Z &r£lIIB«l O£0J&T£XfM££ll{lL/cC 

[0 0 3 3 ] IfC t **?BOi»^7 tCiBi8©^»»tt 
*a»f«Bl««K<DlSje*ffiti. PM<7» y n 1 © 

smzmwutLXY- bm<m3 a&b&l* c<d?~ 50 
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hM{bM3A±CCSl<O2B«IB4A&JfJSE0, CCD^l 
©*««4A±CcBf5E©^5'->©llin2 3A^1-^, 
vy 3>a^tlR.2 3 ^JIMLfcfftK:, HUIESBP2 3 Ate 

EorfrifBii i cD*mM4 A^miRmitbxmvmim 
tufa® 1 oi«i4A*x ^> ^or±aBccititt&ft 

iwtifi3*jgj£-r&. tt^r, BuiEF>*^»{bK3± 

CcS2©a»«K6A*^Lfc»(C, C©»2©a»«IB 

6 A^^-^>^LT F>*J!/«ftR3«:/M>TfulB 

7 a - 7W > F 4 ^ tclB 
2<7)a*«JB6B^J5ST-2> 0 MCC, fufa?P-7W>^ 
4*- F 4 SCffiaSESr 2 OzSWS 6 B teWSt* S <fc 5 K*ft 

^>^LrBSiB»2COz»SH6 B©±M£gim3i±&£ 
^KUia^a-Tv >^y-F4Riy ! i5Sa»2©2»«li 

6 BoffM8B«:»a-rs ct stc-y^ f^* -;i^-<— 9- 

19 04^1"^. A^c, SWE^n--r-f >^y-F4 
aCfUIES 2 CD^Hjg 6 B CCRft-T Si?IE^ y =J 
KDSffitcNSOV-^ • FU-Y>««7. 8^^-r 
^>o ttl^r, fffiav-x«iS8±K:->y-9--Y FftESffiilR 
l2*ff$fiSO. ±ffiCC^^>BI3 3^fiSLft:fi&c, c 
CD^^>^3 3«rJ»«iffiOrKiiBFU>r>**7±K:^ 
^>^>yif FJS3 3 A*ff5fiS-TSifttc. fglE^20 
^m^6 B±fflK^^>^y-y--Y FR3 3 B^flEU 
■C, CCD^2CD^mM6 BS^^^V^yif-r FJS3 3 
B^6^a=i> Fn-;by- h 6 6 40^^. Mtc, 
»W*ttl»HI9*«fi8lxfcfiK v CCD»ffl««M9%/M/ 
TBtlBV-* * KU-/>fi«7, 8CCn>^^ FT-S^ 
BBIEffil 0eM1-^IIi^iilfcCi^ii1- 

[0034] afc, *«K©»*^8 tamcD^w^ 
»»*B 7 *cs BtSc^tuia^ y -y- ^ warnm 12^ t 

EOSK*St^iHT01R*-5l^*S i N|gT£>£C<t 
[0 0 3 5 ] 

[»i8cdiijs©315J8] kit, *&w<D^m^mmmz 

WJ&W t (Z«fiSffi©- ^*6B»tc o ^ T Hffi %# BS 

^»«tt^«<*3EtS»*©^ * y H2;l/SB»©^ffiHKi>* 
^(D-3J (X 1 -X 1 ) 8ffM^«, Se*DB7MH8 

^y->yn>M6 Bi-eoitcSJSSn/c^^ 
>->yif^ FB3 3 B £X-m$LL. CO* $ >*s VIM 
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A FR3 3A±m~JLm^&mLX^Z>C<tT$>Z> 0 C 
ftcc^ri n> h a-j|/y-> 6 6 ©KK&tJHftt^aS 

[0 03 6 ] WT, C CD <fc 5 &^F»»tt¥'a3W*IBttS6B 

Era. 

[003 7]Jfef, HI (a) CCfe^T, P^CD^Sf* 
S«l©BfSO»iSCCSR^»l!tR2*JglS-rS (B7# 

IJiB^- FIMfc«t3 A_hCC#y n >JR£fcJ; 
^1 00 0A-2 0 0 0A©I?fCML, c©#y^ 

y n >n cc y > f - ^ l /cfg i ©in 4 a ±cc Hn« 
2 3 a^wt^v y ? >m<tm 2 3 * jbset z> a 

[0 0 3 8] #CCC Bl (b) iCjprr <fc 5 CC, JtuiB^ y 
n>^{tM2 3 £vX £>CC LXm 1 CiiI4A^LO 
COS (Local Oxidation Of Silicon) &l€£lQMRM 

itLxmiRMitms ijas-r*. 

[003 9li^t 4 H2 (a) CC^-TJ:5Cc, mifBil 
iRMitm bZ^ZZltC L r fulfil 1 ©111 4 A *rH^ 

-h4*JBSfr&. C©<t£, B5iffiKR«{tB!5COJB« 

»4B3&j»SEsna. cncccto, c©ft 

SMBfc^fWSI*T&C£{c&«3* 70-f-f>yy 
- h 4CC^S^n/cmT- (II) #K>*;l«MtB3«: 
Fo-;i^~ h 6 6tcJ6^S< It, ?HS» 

[0 040] H2 (b) CCTnTcfc 5 CC, huIB^ O 

-f > y y- h 4 £»s-r s <fc 5 cc guisy- h BMbis 

3Ai-*M?ni, 4 «3*Sfe<fc*20 0A-4 0 0 
AOlfefiM («T. F>*AflMM3iarr> *?KfiET 
£ Q j§JiBF>*>l/Ml:IB3fct, y-F@KbjK3A<h 
* © h fcK 3 A ±tc C V D ffi(C J: 0 C V D b 
H, Mi^l TEOS (Tetra Ethyl Ortho Silicate) 
I^HTO (High T emperature Oxide) JS^&JgJSEL 

[0 04 1 ] 03 (a) CC^T£5CC, iuffi b 

>*;l«{tR3±K:0»iL«, fcJ:^2 00 0A-300 
0A©if©!i< t Jv"Jr3>i^ML, COtfyvyn 

>hccpoc i 3 *j£jBtaa<i: ity > f-^^»2® 
iii6AeMt^o <wc, Srria^2©2@mj5i6A± 

*v*^&CLTlfiBS2G>28«R6 A*/^-->yi 

JH6B£, SfiBh>*^»{bl»3%/M^rfulB^a-f- 
-f > yy- b 4 ©— SgBM5c-€-©±SB*»&WJSSI5tci»-S» 
i^tc^-TS. fit, JfyfBU^x FR£l£*0/c 
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x^tatiSio^itcnMW^, w*«yw* 

> (31P+ ) 4*y<fc* F-XS4. 5-5. OxiO 15 
/cm 2 , »HS«1£5 0-7 OKeVCD&A^frT'&A 

-Y*>aAs*i&«riBna^j«»ibr. ti 
(75As+ ) ^^^r^m^ 0 

[0 04 2 ] ^CCC. H3 (b) ((Cisk^rJ: *> CC, fulBSS 
l±©±ffitCLPCVDffi«C<fc9*5j:* 1 5 0 OA- 2 
10 5 0 OACDJWKDLPCVDMftK (CT^.a, TEOS 

m) &hf&&mmms c*Bf&Ltc&, mi (a) cc^ 
tj^cc «rE«i»K9caaph>*JHi^bM3 4a* 

tti^>^t, hu IBS 2 (02»WK 6 BiffliV-^ 
- K 1/ >M8WLbI*IIUS^4 i*Cc«S^^- 

[0 04 3 ] MIB^u-fw b 4RV 

fg2©zg^M6 B^^CCLT, SffilCDSUlCCnM 
(31P+ ) F-XM 
1. 0-2. 0 x l 0 13 /cm\ mmWS.3 5-4 5 
20 K e V ©a A*fl=r a A L T T - - UtFU^> 

^fiur, tst^:t> (75As+ ) m^m^xh^K 

[0 0 44] #CCC % B4 (b) CC^r^ ^ Sffi 1 £ 
ffltCLPCVDffi-C*s«3 0 0 A-4 0 0 A©Mil© 
LPTEOSI 1 2 ASrJBflSU H5IBy-X««8±J& 
MtS7 * F FB2 5 4vx L C<DT 

EOSI1 2A^^-r.>^LtV-^««8lK:5/ 

y-9-^ bmmmi 2^ws. c©i/y^^ F^tss 

QJM12&i, 7a-f Als>f>f- h4©±a$ftS|54B^ 

30 f^*-;v^^-^bi9 DK<fc4^yif-r 

ft^f^^\ ^n-'r-f F4©±aJftS854 B* 

if-f F«?*-^^^-1MB9D<tft«:aaort>Sft: 

^y-y--Y bitLx^^y^w^ K(TiSi 2 )K 
Mt^^tc, ->yiM F{b$#/c< ^c^p^o^y 
F{fc*BtSlK:|!S±-r-5ciAi-c#So i^, ^y^-/ 
FfWIl 2©»Ktt. TEOSMtcm6-r. HTO 

40 m^iyvp>mitm^m^rh^\ 

[0 0 4 5] tttvt. H5 (a) Ki^rJ:^ tc. a« 1 
±B«c«^yi?-^ F{tHiUr©#««l. *5J: 
*2 0 OA— 4 0 0A©if£D?-^> (T i ) 133^ 
X^-y^«L/c«CC, COf^>l3 3?:i*LM 
l(7f9h -y--v;b * T--A\ J&lTRTAiif* 

r 0 ) *ai^-s>citr, ^y-y--r kmho. ^y^-r 

FffcSSIBISl 2&c>*-y-Y K^*-;l/X^-tR9 D±CC 
^Uc^^>I3 3«St^Cit\ 05 (b) CC 
^T^CC Hal3FU^>«*7©^JB*iHiRW. SB 
50 ^t&tttfC F (T i S ij JS33A 



C8) 

13 

fiR-rSiftCC, BUfB»2CD2i«iR6B±ffiK:^a?>^y 
F (T i S i 2 ) fit 3 3 B*0fiR-r-5. CtiOCJ; 

wmm2<ommm6Bt^^^>w^ f (t i s 
ij 13 3B^^^> hn-^y- f 6 e mm 

RTAjai^isJ;* 6 5 0 ^7 0 Ott. 10-45 
&H>Tjg2[II@©RTA®S£:fccfc^7 5 
0 8 C-8 5 0°CT\ 1 0 — 4 5#^ilTo-Cl^ a 
[0 04 6 ] ^lt, 06CtinT<fc^C, ^MtCfci:^ 10 

6 o o o AvmmoBPSGmft^&zmrsiimmsz 

BJ&Ltcmc, fuiav-x- FU-f >««7.. 8±tcn 
hf£n>£^ F*-;M l«rfl5ffiU V-X- 

*Z>mi&L&m>n F (T i N) Mi© 

ill) ^t3>^^F77^(«x.tl £>^x 
f">lB^?>flJS) lOA^Ml, CCDn>^^h^7 
^1 OAiiCC^JWRl OB Al. Al-S 

i , a i - s i - c u ) z&mu. i o zmm 
ori^. ^ ^yry^JH^Ltig, 20 

A 1 , Al-Si, Al-Si-Cu frP>l£Z>&K«iSi 
7±Kltt?-*>^yiM Fill 3 3A*iMSntl^fc 

[0 04 7 ] «±»K L/c J: 5 te^lggjr ti, 3 > F n 
-JUr- F 6 6**2©«WR6 B (<py n>BI) 
ct^^yt^ F (Ti S i 2 ) 13 3BitMb 

If >T F (WS i x) K<hTrateELfcSe3Rig»cJ:bUT. 30 

xx tr— FcDft_h^n& 0 3>hn-;i/y-F6 
6£^/ST£?-£>^y-y- >f F (Ti Si 2 )JH33B 
Bflff^IiJ&i, S£3feXST * £ F U -f 7 _Hc 

-X*IT^tx.&/c#\ f^x»#if;*TSc£tttt(r>. 

[004 8] s/c t^^c^y vy rj>jK±ic^ 

>W»'J^F (WSix)Ii, n>FD"^ 
B*«10}iST£Xg£¥lil8T$. #>^n>Fn-;uy 40 

y^^>yxx>^yif >f f (wsix) ix^>^ 

0, tffiXS©ffillB{t3&5B*i£. 

[0 04 9 ] Eccm*.^ **y^y n>Jil±fc:£>yx 
f->^yiM F (WS i x) li, A-Fvx^iir 

[0 05 0]^ #«IJ8©— ^fe^STf*. {£ffi6ttr> 
yt^ FttSi OT\ ^fiECOSig^n-feXioS^iS^ so 
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eflt^n^;UF^yy*-f F (CoSiJ Si£:JEt>Tk 
[0 0 5 2 ] 

3j<y->y=j>jBi^^>^y-y--r FiitMiu^ 
/ces5. «e*©spy^y ^>li^>^f>vyt-f f 

■y--r FK*jBfiiE-r-sxs^, se*xgT*s ku^>« 
«±K:^^>i/y-y-w FH*®fiErsxg«tEi— xsr 

[0053] $/c. se*©j:^tc3py^y=i>jexK:^ 

- - > ^ «f<d^ - f v x * i L r«l»li*8|jKBfl«- a 

xH£^0gr#, ^on> Fn-;uy- fcd^^^-^> 
^«FK*ft3»JBflacD»ffcMx ^>^3?>nr» y 

CC?T5i#g#&<&<3, RiSXgOWBBfb^Hti-S. 
[0 0 5 4]I«:SAit **y ->y n>BLBc£>^x 

f->^y-y->r FjRi, ^- Fvx^iLr^ii^SJf 

[06] *»WO^»^^aStt:iEteSIK(3D»3S^ffi4 

[0 7] m^o*M^¥mmmmm<Dj * y -b;u© 

[08] H7 0— giJBfffiHr*-5 B 



(9) 
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[BIO] ^0^»«ttiN»»EtftWI©»fi»ffi* 
[0 11] fi»©^««tt*»{HBtS«B©»l*ffi* 
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* [112] ^(0^^*»*8Etta«CDJSifi*ffi* 
[013] f»©T»^^tHBttaBB©«Bfi^ffi* 
[014] ^©^»«tt^»Ef8S8B©t8S*ffi* 



[HI ] 



[B2] 



Co) 




Cb) 





[88] 
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[09] 



(11) 



^&j2 0 0 0-2 3 2 1 
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7U> h^-2*Dtt* 



F % - A 5F001 AA21 AA22 AB03 AC02 AC04 

AC06 AC20 AD12 AD41 AE02 
AE08 AF10 AG12 AG21 AG22 
AG30 

5F083 EP02 EP25 ER02 EROS ER09 
ER14 ER17 ER21 GA02 GA28 
GA30 JA35 JA36 JA39 JA40 
DAS 3 3A56 W\04 WKOS 
W20 PR34 PR36 
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